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(54) INTERFERENCE POSITION MEASURING DEVICE 

(57)Abstract: 

PURPOSE: To provide a device which does not depend 
on light intensity and an interval between a grating and 
scale by changing a parameter of a diffraction structure 
pattern of three diffraction members depending on a 
position. 

CONSTITUTION: Three diffraction gratings A, B and A 
are continuous variable gratings and have the same 
scale. A collimated non-coherent light flux is divided with 
the grating A, and superimposed/interfered with the 
gratings B and A. Detectors D-1, DO and D1 detect 
beam flux of synthesis diffraction order of -1 , 0 and 1 . 
When the grating B which moves in scale direction is at 
moving amount X=0, and the gratings A, B and A face 
each other, beam inclinations 5d>, SO and SO\ acting as 

deviation of phase among divided beam fluxes, are caused while affected by a grating 
constant depending on a position. Since signal waveforms Sn(X), n=~1, 0, 1, from the 
detectors D-1, DO and D1 have no relation to the intervals among the gratings A, B and A, it 
is necessary to keep the deviation of phase among them small. This is satisfied when change 
of local grating constant is small. This is realized with a long grating scale corresponding to it. 
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X$>Zi)\ *-5^liM)6McSftt)T^5^<tt)ro 

*»mzm-rim\z&^T> mmtmA, b, a- 
mm2] mm\mm^A, b, a- tvx 

B. 

[»#«3] HJWfA. B, A' CD»^»ttSa 
S5M«2lCE«©gB. 

[B#JJ(4] lalfiTfeTtt^nAl 7£LT»«S 
ft. *flD*gOWIH«SaoT^r, 
£#$8i-r3»#Si2 lcE«©gB. 

[5?#5i5] SlfMfrfA, B, A' ©*x7©if|3fii 

itm\zm bT&t>z z t mm t 2 ice« 
©g®. 

[»#JH6] @«f»TA. B, A' ©<7x7©«ife 

setts lts *>* c t mmt? zmm 2 c:e«© 

gfi. 

[Sf*S7] @*rfr*A, B, A' ©<7x7©g3tt 

mizmix$tt>zz t&mttzmm ice* 

©gfi. 

[&#«8] 0*r»^A, B, A' ©SjSKttffifilc 
ft# LT£fr* £ i*«f® tT SB 2 KE«©g 
B. 

[R#B9] Bff**A. B, A' ©RiRgfiMfilC 

LTSEto^ z. t mmt-rzmxm 2 icE«©g 

B. 

m$mi 0] HtfitrA, b, a' ©C7x^©«« 
ta&BicftSL-tgfrs c ttm^m. 2 tee 

«©gB. 

[Bf#«l 1] B*r*?A, B, A' fitjgSliJgfc? 

i ur^an-c^a r t *fc»<!:f*it#s 2 ice* 

©SB. 

[gf#112] «»»*<«D» : FB«4. 7CioT 

m*.v>m&*> z wmmm 1 a nw * c t 
s#afrsn*js 1 ici2«©gfi. 
nr*3 1 3 ] icKff ts mm w$± >* t u 

T«l£SnT^3£££ftS^T£§l#Sill;:E«©g 

[H#«14] 3^ fJ#T8MSrr&* 
T5a*«ltCffif(©gB. 
[6t#E 15] ftjg L tt5S3ty-f *- H (LED) * 

c tzmtttrnxm 1 4 icE«©gfi. 

1 6] \5\ftmmw->A 1 8 hwhuvh 
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zmttzmm 1 icE«©gfi. 

[B#3U 7] H*HWB»*7«i^*-->*** 

ssjt&ta 1 9 tLxmsnx^zztmrnt? 
1 icE«©gB. 

[R*fl 1 8 ] Sfc^i&ii/^-Mi 1 EfSteTJSR 

ysfco na«±©»^^x^icj;oT^$nr^s^ 

[bI*B19] H*HI»rt*->tt*«*l*W>B*A 

JO fctti 2i:E«»g». 

[»*«2 0] (Hl^SWttffifflft^A, B ; B 1 1 ; 
A12, B12;A13;A14, B14;A15;A 
1 9 t L-T. fcS^fcHSffitH 1 A 11 ; B 1 3 ; D 1 5 

t Lxtefcztix^z ztm®t-rzmxm 1 ke« 
©gs. 

[5S9H©#8BfcSft9l] 
CO 0 0 1] 

[g|g±©ffJffl#SF] C©%W(4. -^©Jtigt, Bff 
<&5HfiMa>fi:S&oT 

T^»f!it-A«s«ffi-rsas©tta88t&fflviT. 
^s^-rsfcft^PiSiWicftf^-sgfittii-rs. 

[0 00 2] 

[ft*©t*tfij Sip^-f it. jfc«##HsgH*an 

[0 0 0 3] *Bftft$g 4.677,29WW«l»tB. g$ 

/ &%*-r-5 ittbo&&-?->7<omi&i!>mm* nx 
v^s. 3tiS©tr-A*ia»f$-ii-T, tittamz 

30 m$itzsm®-?-!;tLxv>ii[.mi--t>mm2ft 

SE (*«k^SIE#^(WRI©X{t;) 

«, ^C#:, B®*JPy-±©»»IBffiV-i/©<it, £ 
SS©^9JffilC«fcoTft*S. WBS©f^tS^< i© 
gfiSfflV^t. ®^*©fc». S##tg©ii#8l£ 
?S-C5#snT^2)J:5*, *^(c«tv^xiS©Sl!6 

« [00043 mmm 4, 778, 273^^ast ^na. 

;:©s^jpx«4Stt. li)ftofc«^l« 
n§©»^&. sft^iSBtaiijjoT a. wiiih 

elm ©^fii&X. r3g»TK4S-fi[B^fl:SS!S-r 
<53t«tttHSj ("Drelgittershri ttgeber-photoelekt 
riscbe Aufnehner zurMessung von Lageaenderungen", 
TU Hannover) )S?4t)&raS3©m#S»<Tl'Hi<b. y 
-UX»»lCJ:oTCn«©©^*-&JsEtTU<5. «t> 
50 T. #ttfc«©»H8«M;W* ctd'rt 
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•5. Ctt$©g$/WXtti£SE«<hB&*^-©m© 

mm&wvvzmriK . HJ»»fcfl©/w;*.t>fcBA 

[0 0 0 5] 

■a. #scm©$H>ra*t£tu;fcu K^mfmrmw w 

[0006] 

mmmmziztbo*®.] ±f3©aistt. £©a?u 

(CkD, JritCk-sTflPftSttT^*. d ©Sticks 
te©*TftJfc8lj£«. ftffW*©«B©fiEMij#3JlClEa 

[0007] a> 

ttfcHffilcg^S&IU-r*. H 1 ictt. AttttSTflK 
MttVl#ffi£MI3i*l/rft«. H"30B»flHFA P 
B, A' ttHMWagfiOSftWbT^H. 
:fl»T*lttll*Klxi:»oT, d-d (i) ©J: 3 
Kfifcb*. *Krt*. c©*'5*»^sa«ni«^t 

HlJrH-AL^ffiALTUfcK 3'J*-h3n&# 
T#£©3tiIL (LED)©#5jai. »^AT^»Hf-AS 30 

c^uans. z ns© tr- Ajwafrf-B Tflfl u * 

^Tfc^A' TlIl/TWt6. *tBBD-l, D 
0, Dili, -1. , 0. *5<fctf+l. OftjttBlfttk 
©tf-A**«ffl-fS. 

[0 0 0 8] Bft®#AiC&oT9n-rSftTBiPttV 
X=0IC*D. £©fl«T*H«fc*i;T. *?A. 
A' *±tfB*t»fol/0»«&6. ftfilCfttf-TSte? 

s»©^si;«koT. »«i;-Ajic©m©tt*©rftfc 

fi£5tf-A©1S#d©, 6<t>, 6 4>' ifitiiVZ. nftgt 

©ttffl©-rn«»T«»aictt?¥-r5. cin^oteffi© « 

-1. DO, DlCJ:?Tft&nft'fll^lk»S.0O. n 

= -l, o. i am? a. b. a' <omm&\zmm^rs> 

£©«£. ffiR r n j ttn^©^lS<*:» 
c©*#«» JMM9fc**Jt*d<x> ©Sift. 
5 d(i)/«x ©jEStoVhanttfcfiiisa nrv>a»ic« 

[ooo9] c©»w©ss»i. «me*o*»fc*u 
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tts*«ic^n^n-ST»5*»s^ofc»T^»©^ 

mutt. ^T©«^««[»*ata^t»ii-sj:ttj:o 

SSRffiiftRX'S* Hl/©gfc£fctttc<HT^Si£S«'£ 
US. 

[ooio] eis^rS]x©s«Bfisssd(x) ©g*© 

fiMte«FttH*&ofcffl<«»S.(x) «■**.«. »T 
©*««»*:* ST**! 7©* S. -)i^©i, *x 
7*©g3. @i8S> Sx7©JB#©.k5fcte© 

fiWtt*S.(x) fc**t4 

A*. 

[0 0 11] ft*ftJPS.(i) fit. *©*. jfiU>j«»tt 
?lcfF^1-Sffl>ir©ffliS»*^©ftfflJcJ:oTfeft)e3 
n*. ®*rft?B©6B^ft?+©<a>(r©»T©^«iaBi> 

-rfes^x^ss^fig^AtA' ©««-r5f>©»cML 

«. 0*0. ffl^«»S.(x) ££V>l8#©rtTpJ£T 

[0 0 12] 0 2ICtt, A«3tMatC«k<E>^©%W©8 
B©-«*»*LT*4. XML (LED)©tf-Att, ft* 

L©0**J:r«*©l§*r** , 4i;s. cn»©E«f« 

fitftjtj)ffD-i, do tD icj;oT^asn$. a 

JtSTD-ltDlfit, ^*Sn&-l»5W4+l* 
©&$ ©Sfc r? & @»f ft«**fiffi-e« * © II* 

[0 0 13] B3Ctt. 02©«7x7 III/III 
fcjfiB6«fil©¥BW««*tT**. JfflLH3Hl*x>&r 
SLTfiBRSnTW*. {tot, 0*©li»r«fii3tSilC 

ggDocrnTAwra. l*u £*i»©*a»i. o 
**oa*ffl*©©»MHrr**£Kt*. *<*±k* 

[0 0 14] KiNWfFSS 0 163 362 Bl #WfflStr«t 
0. te^5M-?tc<koT£j£®!Jr£&M©ffiffi©1* 
nt««-c«f*!:4:ttft»"c»«. ±l2©ffiffi©-fn 

tt. i©^^lC<fcntf. MfitfcK»C»tTtt£CH 

[00 15] B4iH5ICtt. »«Bl3E*?AtBx>», 
H2© IV/IV«J:tf V/varKtofeSJtefcaBrcfcST* 

■>x^©SX..- tXn. iCjftT&iitT^T. 
©lfiCffi©-rniCtRoTV5-5. 
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[0 0 16] 06lCli. 02© Vl/Via>e>jifc*$0l;: 
«S-rS£#&H188D-l, DO, Dli#iIL©EB 
#*l/T*S. 0 7ICtt> jgSfiAfc, g$/S;i/X€te 

5Jg#80g*©B&*;i^-Bi©±icfc*fc^©iaffi 
tt©ifc*-^©Efi#*bT**. £$«A©B9J6<!fc 

aaaiHK. ffl&&aj88©J8#m^£fg£;*i*aBii 
tifix=o-rtt, j£g«A©B&a»3a<Bfih7 2/* 

6©B«R©±ICifc*. 8a«Jg»?tt. S&O*©® 

m&rmmnw. i ©H«**-cas*«w 

ST. jSffi©S3t^C3t^AltLa<. IEffi©3#9& 

Tt»*. 7'JX*A 5 tt. «*«K*»/U*©H#rti- 
A fc*»Hftftffl»©l^fc-A*»ar*fc*K*a 

ana. 

[0 0 17] Sa/WX*ffllr>*«$«Hfi 

iCiBig^uis©BSffii?4©es(c> a«?r**^*^rf 

5-o©»«LfcB*ffl»8at8b. S<fctfBa©fc 
V>«8cW. y'JXAl Ottfiif 8 a ©0 

S8bt8c©0 &©lH!*r*B©#tt:/'J XA 1 1 C«k 

^T-»«ca«fln»ffl©swe«?c*A«n«. ± 1 © 

#fi£@»f*»:©7ett. **/WXR4S©;:©EBT« 
[0018] wwxstH*f*B«*;W-B©* 

£X = OT-tt. a«Bl3EB«a»8a«»Bffi*;>y-B 
©h5y01 2 a©®«T©±(r. £fc£»8ba<®« 
GT©±K**. a«PlX»?B. *£&fiX=OTS 

tvcws (09&#jd . 

[ooi9] »AttjBx=o-r©«*©a»a»^tt. - 

©«£. 1 2 a©±©«*GT©#JR» : F9i 

■7\z*tvTm&8 b©*?9i^*»»»«maft© 
4»©iei?a»s*6ifti;*. sic as-r**c 
ttt. jE«ta*©amnB»wjBrt*«cftoTv>* 

it©, S/h©aaB»^3£»^rtfflt»5C:fc'C*5. 0? 
Atf, IE*atf=f)i-rSBfiS8a^K55;i'l 2a©ffi 

[0 0 2 0] j£fiffi©±©ig8c£:. iJ6*;^-B© 
±©«8!lh7y^ 1 2blC«toT. «&&BX± 0©*V 
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T?«. 2»fflfi#^jEfflm#ictt^T-rnTv»5©T. a 

[0 0 2 1] r©h7yfl2btt. MICti:ffi^l3 

©/^*-**8iRbT«iiW3n, -tnicttsw^is^ 
-ra. 

[00 221 88c mmLTv-Awmozm? 
io \zxit?z>(om±Tzittb. -o©»^©«t)0ic 

mMthvvt 1 2 b©±IC)tftJK®8Si9:tt-Ct> t t 
K 3»?®S€:lsHE«ttig. ^*Dd-^Ui>3- 

tt. 016tC^f<k5(C, ffi^pJ^fTJl'BSS&ffl 
1"*^ 3iKBj^B#£Rf§iM±lc{«fttT. C©S6WC 

s. 

[0 0 2 3] HCIZl&irraSBICJ^T. W&°im 
T©M«6»C*CT. »i*XICft#UT*«lwS!ftofc 
# ■?■©«£, ±ffi©8B©£ffltt 

Stp^;^co^4lc(B«Sn-5t>©XttftK oSO. 

[00 24] 0 1 0 lC&Bffl£SiB©»»££ 5 -flBR 
f. flctCEUfrfc^A, BtA' ©ft»Jfc#|jg£*f. 0 
11KB, 3&^a4EtbT©te©89£8B*<a5$M 
IC^LT»5. £©8B©«t&tt. H2ICSU&8BK 

«tw«#. ffla^tt*SB«ti/Ta«-5r«affl»^ 

Al l£&fflLT. C0 3*?a£&l 1 l©S&ofc 

50 6*@jf*&©3t*«i?ii;ffiffi©m^sw*u *•©&© 
fct, iicTtta*E«©fiv^>X2 1 i*aas 

[0 0 2 5] 012T«, afiJpiaSBSSBSl 2*ir 

;i-ett£fflttfiX'ba«ir«*ai«Ai 2©*t£-t* 
ttafcHRr*a»ia©*»©a» s*r 
■rs. jtaL 1 2©3u^-h3n^jt*»i, mm& 

B«A12 (££:LTftffif&?> SaiiUT+l^fc- 
13*C©@ilT*»©3tt»»ana. B®«©B8B12 

[0026] ^^Ba^a^^aa^Baics^ 

fc^ftfes^sns. Baa©aa«ME-©mHictttT 
(Affile) amiit:a2n«^a«aic«¥ir©«. t 

HW©#**»B««©raa*J-s»c*r3Tv>*ta»-r 
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t\t, smmmn 1 tcsu^E^sKtoTA 
mtnu^mtttz. skrrmsi^m^z^x 

[0 0 2 7] HI 3tai4Ttt. 2&T%t£!g#*L 
013: BffiAl 3 (t?$L ©no© 

^©BWBSiHJafcrrSSWfc^B 1 3 fc*oT* 

gsn. t&wsiDi 3it.tt)T«ffl$n5. hbotb 

1 3li^ail§l 3(cB^S-r*il<!:fcT*S. fto 
[0 0 2 81014: 3tiSL 1 4©3iJ^-KSnfc 

a®bT+i*t-i*©isi»f*a©»c^ai3n. a 
l-t, sr;^fSo*[5ijf*»©*©^i6)i;Kitr*. s 

ftUi^D 1 4»r©£/$0&®#Mfc©ft£&HJ-f S. 
[0 0 2 9] 01 5fctt, t>5-0©AP 
fc??6£8§l 1 5*^LT»5. JtiSL 1 5 (»SL< 
tf-ftSO <DitifiV>X2 1 5fcJ;oT=i 
'J/-hSn. *B!Bl3EBfiAl 5©*ICdI^$n^. 

^©swanfc)e*a. ;:©*§•&. +i*t-i^©@ 

V>X2 1 5) (4®tg"I*i@Al 5*^WI§D©±IC 

isttu ii^©@jf*&©3tssfi$*5. £<tr*« 
©rasi€^-r*i©»4Lfc^a«. aftrotftric 

&m$tt$. g^s^fDi 5©^«w*/^->^w 
[0030] 0jf«»ii/Ttt. &-rvmvi&Tm 

K^yofttoDfc. 01 8*^W*<fc5lC. A (R 

[0031] 5ic mw*i&&?mm&#?tvxm 

UKfifci^T. S*©IBff*S©ft©l5ltf»££ig&;fc 
9 SteTSigglCjtSB&^B&S 
B«£bTEfflM&iBte^£ffifflt-ntt\ MMMUMfi 

mto-Tmmzmtzjti&mmzns. mm-mm 
zm\zmst, (*#amm> 2&© 

mm *wr«fi^«iH>. s*«©fifi«K»-rs 
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[0 0 3 2] Stt-HSfflPFfc. N*C#A«IftMH 

we— 3H±©»t^x^**i-*. una. 0i9ic 

BfitRA 1 9 tUT*LT»5. Mft?«|jfi«aMSC3 
^tf . fc? ©*;fiX = 0 ©16 < OttTEBO*tBR«i. 
JlfiSB8Ji581©¥# (S*S) K«bV»««©fll^«» 
jKttTfc<, B«B^«©4»©lfc«U>WB©fi 

m&to (2&<o&mm »«v»b. t>-3£S*©an»itt 

fe«WW*. S«TiI£»?-©©6SttfcB«JS»Wt. 
tfdo *>S 2d» STgfcSi, #&X=0©i6<T# 
20 ff*HMd* /2 - • • do (S*tt) * 

«ktfdo /4« • • do /2 (2&©SSW&) ftSV'ttdi 
/2n • • • do /n (n*©SS5H«E) ©j£#£#-f5. "P 
SO, JMn&BMM«fl*K:S*.«£tt-r. KWI 

[0 0 3 3] 

SIB©ffJ^tt. «JpT-jr©(B«»#»lC*<T"b. Sip 

0***«**IIIII«!>»b«C»l/TI«T»*j|ll 
I'* 5. SIC, i©SBT?tt, »pT-**JW:r>fc*l 
*fcbTJia:o&»<MI[»«»fta*»Ci:afC**. 
«oT, «A«**©»*^-?*R8rc**. oS 

•DTRST«*Bjiil-b>-l»-Mfr*liWi«H»ft*t** 

[0i] ni;*sco3t3«wttnr**?*rr6ai* 
mummm (x=o) TossaraH-c**. 

[02] AWJtiilxJ;^TK^f5ilI)t*H©»fli0T 

[03] C7x^ ill / IIlJi>Sj|;fcB2©ai£8IB©¥ 
ffi0-cab5. 

[04] 0 2©^x^ IV / IT»6Aft«MEfi«>a^a 
[05] 02<Wiy V / Vfe&JlfcfmttttftTaa 
[06] 02©^x^VI / n*&ju&Htu>x*m 

[07] S9WiaetWSttft3HftS«!>j&NEA 
t B«**y- B ©±©»?-©5tfIttEB0T»*. 

[08] SJp/t;VXSffiffl-T5ig»SC9Ig*lc^-r«» 
^©EK©flS©**6WS«'rBffi , r»*. 

[09] 08ICJ:5j&iE«tB«*;l'^-T«4faS 
$/WX©ft£Wfcff^»#T*$. 

[010] 01T?3fi<S5Cftb/i:ffi8ilI^B©*ii?£ 

s» wsic-r*a^0t?*5. 
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[HI 3] S*^fcj£SISatJ:5aJ«SH©Bf®HT 
[014] aac-3&j6fflBa»cJ:*8!l)6SB©*rffi0'C 

[015] Rttvit&mmzzzm&m&ommBi? 
[01 6] mmyVjmTwwsirtoz. 

[017] R<&nc!>B«ftt70VIIBr?ft«. 

[01 8] fi9JH*>&«S@*f»i6rt$'->©¥if0T 
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[019] lS!Bl3BB»^O»rli0rfe5. 

[«F^ORW] 

1 fflfcSfi 

3, 8 a. 8 b attUX»70i«W 
5, 10 
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